Japanese alluvial area has been an excellent agricultural zone but subjected to complex problems such as drainage, salinity and water quality due to its natural low-lying and flat characteristics. These problems are worsened by the modern economical development and severe relations between water supply and demand press the shortage of water for agricultural use continuously. Consequently, traditional water order in the coastal field which controlled skilfully the uprising of salt from salinized underground layer by the intrusion of seawater to surface layer is getting worse and remarkable risk of salt injury would be increased. The objective of this study is to present a proposal for necessary countermeasures to maintain agricultural productivity in the alluvial area. Two fields were selected near the Naruto Straits with salinity problem in underground layer originated from tidal river. In first case at the Magota River improvement project on western Awaji Island, it become clear that some device like upper and lower layer not to be mixed at construction works are necessary to avoid the uprise of saline groundwater in a range from the river mouth to upstream 600m. In second case at Kawauchi district on the most downstream of the Yoshino River, we considered it is necessary a high level of countermeasure that distributes sufficient fresh water as multipurpose use of irrigation water that include the customary salt exclusion water.
gation. Saltwater intrusion in the underground layer was a common problem in both farmlands and until now skilful measures were taken by the farmers to avoid the salinity problem. But beginning of two different new projects in the both areas makes the farmers individually anxious that some problem may occur as mentioned in the following paragraph.
The first investigation area was the Magota
River basin of Seitan town in western Awaji-island of Hyogo prefecture. More than ten years ago, when the original Magota River improvement plan was proposed to make the river straight, the elderly farmers of the area expressed a strong anxiety about the works accompanying disturbance of the former order of soil layer structure.
Farmers said that high salinity was found at the lower layer of the Magota River, which was influenced by the tidal Dainichi River. They mentioned that the impermeable layer that exists in right below surface layer obstruct rise of saline water from lower layer and construction work was temporarily stopped until a new countermeasure proposed. In order to clarify the actual condition of saltwater intrusion and the possibility of salt injury to crops by the original improvement plan, related investigations were conducted during Dec.
1996 to March 1997. According to the investigation results and proposed countermeasure the rearranged construction plan was completed. 
Study area-II
The study area-II lies 0 to 2m above the average seawater level. Farmers are engaged in the cultivation of rice, potato, sweet potato, carrot, lotus root, lettuce etc. Of these, sweet potato and lotus root of Tokushima prefecture are very famous and expensive in Japan, as noted in different handbooks of Tokushima prefecture. About 100 years ago quality of well water was good and sufficient in this area. In 1946 due to severe earthquake surface subsidence occurred about 60 to 70cm. About 50 years ago well water in this area gradually became saline and was not suitable for drink. To protect the area from saltwater intrusion a weir was constructed at the Imagiri River in 1934 and later the weir was reconstructed in 1974 ( Fig. 3) . Until now irrigation water has been introduced near the spot 33 of Fig. 3 just upstream of the Imakiri weir and distributed to the downstream area by dual-purpose canal. Recently a large number of factories, shops and infrastructures were established in this area and the exhaust waste materials from the above mentioned places has caused surface water pollution and groundwater pumping has caused saltwater intrusion in this area. Measurement spots of surface and groundwater are shown in Fig. 3 on account to grasp the present condition. A long pipe (1 Ocm diameter), its lowermost 1m having fine openings fitted with a strainer was inserted into more than 5m depth of underground layer and EC meter was used to measure the electrical conductivity. Moreover, EC, pH and DO were also measured from the surface water at different spots. and compared with previous data. Recent data of the river mouth of Magota showed 2.47 mS/cm and the most upstream section showed 0.29 mS/ cm, which were close to the previous data. 2) Soil salinity, pH and soil type Digging investigations were carried out in the shallow layer and we measured salt concentrations of seepage water at bottom of holes. H2 spot was located 300m upstream from the river mouth and 15m apart from M1 spot and depth of the hole was 1.8m. Five hours following digging, water level of the hole from the top was 0.8m and the salt concentration showed a high value of 13.5 mS /cm. H3 spot (60cm depth) was located 450m upstream from the river mouth and ECw was 7.5 mS/cm. H5 spot (70cm depth) was located 600m 1995. Among the four times data of Oct., almost same features can be seen from 1996, 1997 and be given where DO values were less than 5mg/1 for improvement of water quality at Kawauchi area.
From the above discussion, water quality change of Kawauchi area could not be observed in the past years but remained in stagnant condition at lower level. At present flow rate of surface water is almost zero in Kawauchi area. Water quality deteriorates at low flow rate due to lack of water volume to dilute point and non-point source pollution (Kamal et al. 2001) . To promote water quality from present level, more salt exclusion water is necessary.
2) Salinity of groundwater 
IV . CONCLUSIONS
Alluvial farmland is always to subject severe groundwater pollution by saltwater intrusion and its surface water is also facing drainage problem, which results water pollution. Two fields were investigated.
For the study area-I, we arrived at the follow- 
